Kinetic properties of the octameric and dimeric forms of mitochondrial creatine kinase and physiological role of the enzyme.
It has been found that at pH 7.4 and 2 mg/ml protein, bovine heart mitochondrial creatine kinase (CKm) contains less than 10% of the dimer. The constant for the CKm octamer dissociation into dimers, Kd, in the presence of substrates forming an analog of the complex of the transient state was found to be equal to 4.9 10(-17) M3. Using this value, the experimental conditions were chosen so as to achieve a practically complete dissociation of the octamer into dimers. Evidence has been obtained suggesting that the octamer does not dissociate into dimers during the time course of the kinetic experiments; the corresponding kinetic parameters of the CKm octamer and dimer are as follows: KMgATPm = 82 microM and 42 microM; KCrm = 8.1 mM and 3.4 mM; Vf = 61 and 60 micrograms-equiv. H+ min-1 mg-1; KMgADPm = 43 microM and 17 microM, KCPm = 0.68 mM and 0.23 mM; Vr = 162 and 111 micrograms-equiv. H+ min-1 mg-1. The experimental and calculated data shed additional light on the physiological role of CKm.